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Flowmeter: Useful information on the rate and volume. of urine flow may, be obtained by using, a flowmeter on the von Garrelts (1956) principle. This is of particular value in quantifying neuropathic bladder incontinence.
Cystoscopy: Tihis is necessary to exclude various bladder lesions which can cause-urgency and uninhibited detrusor.activity, e.g. foreign bodies and cystitis, and also for visualizing the bladder neck and excluding trabeculation. EMG: Detrusor electromyography has been unrewarding to date because of the bladder's susceptibility, to, mechanical disturbance from nearby structures. Being smooth muscle it has a spontaneous and often inconsistent activity. Corey et al. (1951) and other workers have found three main wave forms. They last 1.4-3.3 sec and have a peak potential of up to 400 ,uV and occur at a frequency of 2-3 per min. Abnormalities of the detrusor are manifest by variations in potential and wave form, and in disintegration of the regular rhythm.
Further work is necessary to evaluate electromyography in pathological states of the detrusor and also in synchronous pressure flow studies involving the urethral sphincter mechanisms. Incontinence of urine is an important clinical problem in women, and the large number of published classifications are sufficient testament to our confused understanding of its causes and our want of effective therapy for many of them. Claridge (1965) showed that it should be possible to divide incontinent patients into two groups: a group with sphincter weakness and a group with detrusor dysfunction. As a continuation of the electronic control of incontinence project initiated at the Institute of Urology in 1967, new techniques of investigation have been devised, and these have demonstrated a feature not previously recognized, namely rotation of the urethral axis (Edwards 1971) . Measurements of the direction and degree of this rotation, at rest, on electronic stimulation of the pelvic floor, and after the administration of somatic muscle paralysing agents, have shown that there are three distinct groups of patients; the first group represents the normal, and the other two groups the abnormal groups defined initially. It would appear that the female urethra takes the form of a ribbon, which in the normal patient is rotated through 90 degrees in a clockwise direction; in sphincter weakness this rotation is lost, but is corrected on pelvic floor stimulation; in detrusor dysfunction, the rotation is exaggerated, but is again corrected on pelvic floor stimulation.
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As a result of these observations, a new hypothesis of urethral competence may be put forward to explain the phenomena noted. The normal urethra may be considered to be influenced by three groups of rotating muscles, the detrusor which has a clockwise-rotating effect, the intrinsic urethral muscles which have an anticlockwiserotating effect, and the striated muscles which balance these two opposed rotating effects. In sphincter weakness, the striated muscles are weakened, and allow the anticlockwise rotators to predominate, so that the urethral axis becomes 'unwound', but reinforcement of the striated muscles by electronic stimulation corrects the deficient rotation resulting from their weakness. In detrusor dysfunction, this muscle is overactive, and predominates over the other two groups of muscles so that the urethral axis becomes 'overwound'; during this process, the striated muscles are distorted, so that electronic stimulation again results in a correction of the abnormality produced by the underlying pathological state.
If the observations and the hypothesis are correct, then two methods of surgical correction of sphincter weakness could be suggested. In the first, two slings may be attached to the urethra, one on each side, and sutured to the opposite pubic rami in such a way as to correct the deficient rotation observed. The second involves the dissection of the urethra, from the external meatus to a distance 1 cm distal to the bladder neck, so that the urethra may then be rotated anticlockwise at the meatus, and then relocated at the meatus so that the overall effect has been to rotate the urethra through 180 degrees anticlockwise. It may be noted with interest that the latter operation is similar to one undertaken by Gersuny (1889), except that rotation in those days was clockwise. The analysis of the results of this study allowed easy distinction between the two types of urethral incompetence in women, and the formulation of a new hypothesis of continence and its disturbance.
Mr C D Collins (Southmead Hospital, Bristol, BSIO SNB)

Observations on the Effect of Electrical Stimulation
The duration of effect of electrical stimulation from external electrodes in the treatment of urinary incontinence in females has been measured in the conscious patient using a modification of the urethral pressure profile technique first described by Brown & Wickham (1969) and later improved by Harrison & Constable (1970) . This is achieved by synchronous recording on a multichannel ink-jet recorder of the total urethral pressure, rectal pressure and subtracted urethral pressure (total urethral minus rectal), the position of the recording catheter in the urethra and the intensity of the stimulus.
The duration of urethral response to stimulation from external electrodes was assessed in two ways: by recording urethral profiles at intervals after commencing stimulation and by recording the static pressure response at the position in the urethra of maximum pressure on the profile. Using the anal plug electrode, it was found that in only 5 of 15 males and 2 of 30 females was the maximum pressure on proffle measurement maintained above pre-stimulation levels for more than 30 seconds, whereas with the vaginal electrode, the pressure was higher than pre-stimulation levels in 9 of 32 patients for more than 60 s. Using the anal plug electrode, it was found that in 12 of 16 males and 24 of 32 females, the static pressure response to stimulation lasted less than 10 s and with the vaginal electrode the pressure lasted less than 10 s in 15 of 32 patients.
From these results, it can be seen that externally applied electrical stimulation usually only elicits a short-term urethral response. It is therefore suggested that the anal electrode provokes a shortterm response through stimulation of a sensory reflex and not by direct stimulation of the motor nerve supply to the pelvic floor and sphincter muscles. It is probable that the vaginal electrode acts in the same way although at higher intensities it may provoke a long-term response by direct motor nerve stimulation. This hypothesis is supported by observation of the response to anal electrode stimulation before and after spinal analgesia in 5 normal male subjects in whom it was found that the intensity of stimulation required to cause a visible pelvic floor contraction after spinal analgesia was 4-6 times that before analgesia.
On the basis of the short duration of response which usually results from stimulation at easily tolerated levels of intensity, and the failure of others to cure their patients' symptoms with continuous stimulation (Alexander & Rowan 1970, J Malvern & L Edwards 1971, personal communication), a method of treatment is advocated which combines maximal perineal stimulation (Moore & Schofield 1967) with intermittent electrical stimulation and expert physiotherapy.
The urethral rotation test described by Edwards (1971) for distinguishing sphincter weakness from detrusor dysfunction has been independently evaluated. Forty incontinent female patients were studied with both the original rotation pin with a two-dimensional arrow head used by Edwards 
